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ELECTRONIC COMPONENT WITH A HOUSING PACKAGE 



Cross Reference to Related A pplication 

"This Utility Patent Application claims the benefit of the filing date of 
Application No. DE 102 28 593.4, filed June 26, 2002 and International 
Application No. PCT/DE03/02119, filed June 25, 2003, both of which are herein 
incorporated by reference. 

Field of the Invention 

The invention relates to an electronic component with a housing package 
comprising a number of layers of plastic with at least one buried interconnect 
and with at least one semiconductor chip and also to a method for the 
simultaneous production of a number of such electronic components. 

Background 

The reduction in size of subassemblies in many areas of electronics 
requires an ever greater integration density of components both on printed 
circuit boards and in a housing package. However, the contacting of the contact 
areas of the semiconductor chip with corresponding contact terminal areas on a 
wiring board or a leadframe takes up considerable space in the housing package, 
because wire connections known as bonding connections have to be created 
between the contact areas and the contact terminal areas. 

In the case of a flip-chip connection, although the connecting technique 
in a housing package by means of external contacts in the form of balls applied 
to the semiconductor chip is achieved without any wire bonding, because the 
external contacts can be soldered directly onto a wiring board or onto a 
leadframe. There is a considerable intermediate space between the 
semiconductor chip and either the wiring board or a leadframe, which 
subsequently has to be filled by what is known as underfill, so that, although 
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there is a saving in surface area in comparison with the wire connecting 
technologies, a relatively complex 

connecting technique is required between the external contacts of the 
semiconductor chip and a wiring board or a leadframe. 

5 

Summary 

The invention provides an electronic component which can be produced 
at low cost and permits an improved packing density of semiconductor chips in a 
housing package. 

10 In one embodiment, the invention is achieved by the subject matter of the 

independent claims. Advantageous developments of the invention emerge from 
the dependent claims. 

In one embodiment, the invention specifies an electronic component with 
a housing package comprising a number of layers of plastic which has at least 
15 one buried interconnect layer and is provided with at least one semiconductor 
chip. This semiconductor chip has pointed-conical external contacts distributed 
on its outer side. These pointed-conical external contacts penetrate through one 
of the layers of plastic in the housing package and form contact vias to the at 
least one buried interconnect layer. 
20 "Pointed-conical" is understood in this connection as meaning a body 

which has a base area and a height, its outer contour tapering with increasing 
height from the base area. 

Such a component according to an embodiment of the invention can be 
realized at low cost by laminating semiconductor chips into a layer of plastic, 
25 without complex contact vias having to be provided in advance in the layer of 
plastic. This allows very flat overall heights to be realized, since the contacting 
with respect to the buried interconnect layer contributes virtually nothing to the 
height of the component because external contacts disappear in the interconnect 
layer as intended. In addition, there is no longer the necessity to provide an 
30 "underfill" layer for the subsequent filling of intermediate spaces between the 

semiconductor chip and an external interconnect layer. With the penetration of a 
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layer of plastic by means of the pointed-conical external contacts of the 
semiconductor chip, at least the underside of the semiconductor chip and the 
pointed-conical external contacts are automatically surrounded by a plastic 
moulding compound. Consequently, no undesired cavities form. 
5 On the other hand, it is possible, according to choice, to produce desired 

cavities in a defined manner, in that depressions are provided in the layer of 
plastic between the pointed-conical external contacts which penetrate through 
the layer of plastic, producing flat hollow housings, which are of advantage in 
particular for sensor technology. For this purpose, the housing package has a 
10 correspondingly structured layer of plastic. 

The electronic component may be a multichip module with a number of 
buried interconnect layers and a number of semiconductor chips which have 
pointed-conical external contacts. In this case, the pointed-conical external 
contacts of the semiconductor chips in the housing package of the multichip 
15 module may penetrate through different layers of plastic and form contact vias 
with respect to different buried interconnect layers. This possible embodiment 
of the invention shows the great flexibility of this new technique, which makes it 
possible to construct housing packages and electronic components with such 
housing packages in which semiconductor chips are embedded in the housing 
20 package and/or the housing package is additionally loaded with semiconductor 
chips. 

Consequently, the invention creates the possibility of the electronic 
component having buried semiconductor chips. A buried semiconductor chip in 
such a housing package comprising a number of layers of plastic can be realized 
25 just by a semiconductor chip of which the pointed-conical external contacts 
penetrate through a layer of plastic and contact a buried interconnect layer 
having a further layer of plastic arranged on it. 

The space-saving advantage can be increased by thinned semiconductor 
chips with frustoconical external contacts being used as semiconductor chips. 
30 Such thinned semiconductor chips may have a thickness of between 30 and 100 
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micrometers as buried semiconductor chips and are protected from damage by a 
covering outer layer of plastic. 

A multichip module may additionally have external contact areas on its 
upper side and/or its underside, which areas can be electrically connected to a 
5 higher-level circuit board or are applied to the external contacts in the form of 
solder balls or solder bumps. In principle, there is also the possibility that, with 
the new technique, a multichip has semiconductor chips on its upper side, which 
chips penetrate with their pointed-conical external contacts through the 
uppermost layer of plastic and form contact vias to a buried interconnect layer 
10 lying underneath it. It is also possible in this embodiment of the invention to 
dispense with contact vias provided in advance through the layer of plastic with 
respect to the buried interconnect layer, since the pointed-conical external 
contacts form contact vias when they penetrate through the uppermost layer of 
plastic. 

15 In a further embodiment of the invention, the multichip module may 

additionally have passive components on its upper side, which components are 
then connected by means of separate contact vias in the uppermost layer of 
plastic to one of the buried interconnect layers or by means of contact vias 
through a number of layers of plastic to the external contact areas on the 
20 underside of the multichip module. 

A further possibility for use of the housing package according to the 
invention is to provide electronic components with a hollow housing package, 
this hollow housing package having not only the layers of plastic but also the 
buried interconnect layer and at least one semiconductor chip with pointed- 
25 conical contacts. The layer of plastic which directly adjoins the semiconductor 
chip and through which the pointed-conical external contacts protrude thereby 
forms a frame of the hollow housing and has a depression inside the frame. For 
this purpose, this layer of plastic through which the pointed-conical external 
contacts of the semiconductor chip protrude is a structured layer of plastic. A 
30 further layer of plastic may form a covering of the depressions and thereby have 
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contact vias which are electrically connected to the pointed-conical external 
contacts of the semiconductor chip. 

In the simplest case of realizing a hollow housing package with the aid of 
the construction according to the invention, the hollow housing package merely 
5 comprises two layers of plastic. In this case, one forms the hollow housing 
frame with penetrated pointed-conical external contacts of the semiconductor 
chip and a further layer of plastic serves for covering the hollow housing or the 
depression which is surrounded by the frame. In this embodiment of the 
invention, the semiconductor chip forms a second covering of the hollow 
0 housing package, so that there is direct access to an upper side of the 
semiconductor chip, whereby contact sensors can be realized. 

The hollow housing package may also serve the purpose of realizing 
pressure sensors. For this purpose, the covering layer of plastic may have a 
central opening, through which a connection to the ambient pressure is possible 
15 and for pressure exchange with the semiconducting sensor chip via the cavity 
formed. Furthermore, the hollow housing package according to the invention 
may also serve as a light sensor housing or chip camera housing, if the covering 
layer of plastic is produced from transparent plastic, such as acrylic glass, so that 
an exposure of the semiconductor chip becomes possible. In addition, the 
20 hollow housing package may also serve as a gas sensor housing, the covering 
layer of plastic having a central opening for gas exchange. To realize micro 
headphones and/or microphones, the hollow housing package may be formed as 
a sound sensor, the covering having a central opening for receiving sound or 
emitting sound. 

25 In order to facilitate the penetration of the pointed-conical external 

contacts of the semiconductor chip through a layer of plastic, there is provided at 
least one layer of plastic comprising a pre-crosslinked plastic, which is only 
subsequently transformed into a crosslinked, and consequently cured, layer of 
plastic by thermal treatment. Such a pre-crosslinked layer of plastic may have 

30 glass fibers or carbon fiber reinforcements, in order to ensure the dimensional 
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stability of the layer of plastic, although the actual crosslinking and curing has 
not yet taken place. 

The invention relates not only to individual components but also to 
panels which have a number of component positions, the panels having a 
5 number of layers of plastic and at least one buried interconnect layer, and each 
component position having at least one semiconductor chip with pointed-conical 
external contacts distributed on an outer side. The pointed-conical external 
contacts in the panel penetrate through one of the layers of plastic and form 
contact vias with respect to the buried interconnect layer. Such a panel has the 
10 advantage that all the method steps can be carried out simultaneously and in 
parallel for a number of electronic components in the number of component 
positions, and also serves as a commodity, since with the finished panel a 
multiplicity of components can be supplied to the interim customer, and these 
are only separated into individual components after successful functional testing 
15 and successful transportation. 

In the panel, each component position may have a multichip module with 
a number of buried interconnect layers and with a number of semiconductor 
chips which have pointed-conical external contacts. The pointed-conical 
external contacts of the semiconductor chips may penetrate through different 
20 layers of plastic in the panel and serve as contact vias to different buried 

interconnect layers. In addition, the panel may also have buried semiconductor 
chips which may be thinned semiconductor chips with a thickness of between 30 
and 100 micrometers. This allows the panel to be constructed in an extremely 
flat form and be delivered as a thin plate. 
25 On the upper side of the panel, additional semiconductor chips may be 

arranged in each component position, which chips penetrate with their pointed- 
conical external contacts through the uppermost layer of plastic of the panel and 
form interfacial contact with respect to a buried interconnect layer or are 
connected to contact vias which penetrate through the remaining layers of plastic 
30 as far as external contact areas on the underside of the panel. The panel may 
also already carry all the passive components of a multichip module in each of 
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the component positions, so that the panel does not first have to be loaded by the 
customer. Such passive components may be connected to one of the buried 
interconnects by means of correspondingly provided contact vias in the layers of 
plastic or else by contact vias which pass through all the layers of plastic and are 
5 connected to the external contact areas on the underside of the panel. 

Such a panel may also have in each of the component positions a hollow 
housing package, which on the one hand has a layer of plastic which has a 
depression for a hollow housing package in each component position and is 
structured in such a way that it forms the frame of the hollow housing package 
10 in each component position. In this case, the hollow housing package has in 
each component position at least one buried interconnect layer and at least one 
semiconductor chip, which penetrates with its pointed-conical external contacts 
through the frame-forming layer of plastic and forms interfacial contact with the 
buried interconnect layer. A further layer of plastic may be provided as a 
15 covering with contact vias, in order to terminate the hollow housing package. 

The layers of plastic that are intended for penetration by pointed-conical 
external contacts of a semiconductor chip may have pre-crosslinkable layers of 
plastic, which has the advantage that the pre-crosslinkable layers of plastic are 
only crosslinked to form cured layers of plastic or thermoset layers in a thermal 
20 process after penetration of the pointed-conical external contacts of the 

semiconductor chip. In this case, the pre-crosslinkable layers of plastic, known 
as "prepacks", may in particular have glass fibers or carbon fiber reinforcements, 
in order to ensure a limited dimensional stability even in the pre-crosslinked 
state. 

25 A method for producing at least one electronic component with a 

housing package comprising a number of layers of plastic with at least one 
buried interconnect layer and at least one semiconductor chip which has pointed- 
conical external contacts distributed on its outer side has the following method. 
A circuit carrier with external contact areas on the underside of the 

30 circuit carrier and with an interconnect layer on the upper side of the circuit 
carrier is produced, the external contact areas and the interconnect layer being 
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electrically connected by means of contact vias through the circuit carrier. 
Independently of producing a circuit carrier, semiconductor chips with pointed- 
conical external contacts may be produced on semiconductor wafers, in order to 
use them after dividing up the semiconductor wafer into individual 
5 semiconductor chips with pointed-conical external contacts for producing an 
electronic component with a housing package. 

A pre-crosslinked layer of plastic is applied to the circuit carrier, or to the 
interconnect layer on the upper side of the circuit carrier. This pre-crosslinked 
layer of plastic can be transformed into a viscous state, so that the semiconductor 
0 chips can advantageously be applied to the pre-crosslinked layer of plastic with 
minimal compressive loading. In this case, the pointed-conical external contacts 
of at least one semiconductor chip penetrate through the pre-crosslinked layer of 
plastic until they form contact vias with respect to the interconnect layer on the 
upper side of the circuit carrier and the semiconductor chip impresses itself in 
1 5 the pre-crosslinked layer of plastic . 

The pre-crosslinked layer of plastic is cured and crosslinked to form a 
layer of plastic. After this working step, the functional testing of the electronic 
component can be carried out by means of the external contact areas of the 
circuit carrier. This method has the advantage that extremely low-cost electronic 
20 components can be produced, especially since there is no longer a need for any 
wire bonding operation. In comparison with flip-chip technology, which also 
manages without wire bonding, this method has the advantage that the external 
contacts of a semiconductor chip do not have to be subsequently and cost- 
intensively embedded in an "underfill layer", since the pointed-conical external 
25 contacts of the semiconductor chip penetrate through a pre-crosslinked layer of 
plastic and assume contact with a buried interconnect layer, the semiconductor 
chip at the same time being impressed in this layer of plastic. 

Before the curing and crosslinking of the pre-crosslinked layer of plastic, 
a further pre-crosslinked layer of plastic may be applied to the semiconductor 
30 chip. This layer of plastic covers the semiconductor chip and protects it from 
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mechanical damage. This produces a housing package comprising a number of 
layers of plastic with a buried semiconductor chip. 

A number of sequences of interconnect layers and layers of plastic with 
contact vias and embedded semiconductor chips may be applied to the circuit 
J carrier the pointed-conical external contacts of the semiconductor chip 

respectively penetrating through one of the layers of plastic and thereby forming 
contact vias to one of the buried interconnect layers, thereby producing a 
multichip module which even on its uppermost layer of plastic may also have 
upper interconnect layers which are loaded with semiconductor chips and/or 
0 passive components. 

These method steps described above may also be carried out for 
producing a panel with a number of component positions to produce a number of 
electronic components, the panel already being a saleable commodity. It is 
finally divided up into individual electronic components by the respective 
15 customer. The production and shipping of a panel have the advantage that 

components of the panel that have been tested as serviceable are identified, so 
that only tested components are removed from the panel by the customer. 

To sum up, it can be stated that the contact areas of semiconductor chips 
are provided with pointed-conical external contacts. These pointed-conical 
20 external contacts are pressed through a layer of plastic for contacting. On the 
side of the layer of plastic opposite from the semiconductor chip, the pointed- 
conical external contacts meet a metallization of a circuit carrier, with which an 
electrical contact is formed. By this technique it is also possible to realize 
electronic components which have not only buried interconnect layers but also 
25 buried semiconductor chips, in that at least one further layer of plastic is 
arranged over the semiconductor chips. 

The device according to the invention and the method according to the 
invention have the following advantages: 

1. A low-cost lamination of chips between housing packages in the form of 
30 layers of plastic is achieved without a complex interfacial connecting 

technique. 
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Housing packages analogous to flip-chip packages can be realized without 
the necessity for "underfill layers". 

Very flat overall heights can be realized, especially since the contacting 
contributes virtually nothing to the overall height. Ultrathin semiconductor 
chips, which for their part have improved flexibility, make it possible for 
these semiconductor chips to be incorporated between substrate layers, 
which minimizes the overall height by the external contacts not affecting the 
height of the component, because the pointed-conical external contacts can 
disappear in the layer of plastic of the substrate. 
The realization of a flat hollow housing package is possible, in that the 
combination of the wiring according to the invention of the semiconductor 
chip by its pointed-conical contacts can be combined with depressions in a 
layer of plastic. Such housings with a flat cavity which surrounds the active 
semiconductor surface can be used in particular in sensor technology for 
pressure and gas sensors, in acoustics for the production of microphones, 
headphones and hearing aids, in optics for chip cameras and light-emitting 
diodes and in filter technology for high-frequency filters in mobile radio. 

5. The technique according to the invention makes it possible to realize 
complex multichip modules which can have contacts on both sides, that is 
on the upper side and/or the underside, and which can be loaded with 
additional semiconductor chips and/or passive components on its upper side 
and/or underside. 

6. With the technique according to the invention, flat-conductor-free housing 
packages with corresponding wiring planes can also be constructed. 

7 The contacts produced by pressing the pointed-conical contacts into a layer 
of plastic are so reliable that they can be used in "high-performance burial- 
applications, such as for example in high-frequency engineering. 

In the case in which mounting of a panel is envisaged, this panel can be 
configured in the standard 18" x 24" PCB format. For surface mounting, the 
PCB panel can be separated into a number of individual mounting panels and, in 
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such surface mounting, the final electronic component with a housing package 
can be produced by subsequent singulating by means of sawing or breaking. 

To form reliable electrical contacts between the pointed-conical external 
contacts and the buried interconnect layer, during the curing of the pre- 
5 crosslinked layers of plastic an additional heat treatment may possibly be earned 
out simultaneously with pressure on the overall housing package. 

Brief Descri r* inn nf the drawings 

The invention is now explained in more detail on the basis of exemplary 
0 embodiments with reference to the accompanying figures. 

Figure 1 illustrates a schematic cross section of an electronic component 
of a first embodiment of the invention. 

Figure 2 illustrates a schematic cross section of an electronic component 
of a second embodiment of the invention. 
15 Figure 3 illustrates a schematic cross section of an electronic component 

of a third embodiment of the invention. 

Figure 4 illustrates a schematic cross section of an electronic component 
of a fourth embodiment of the invention. 

Figure 5 illustrates a schematic cross section of an electronic component 
20 of a fifth embodiment of the invention, 

Figures 6 to 12 illustrates schematic cross sections through components 
of a panel after method steps for producing an electronic component according 
to the first embodiment of the invention. 

Figure 6 illustrates a schematic cross section through a circuit carrier of a 
25 panel with an interconnect layer on its upper side, with external contact areas on 
its underside and with contact vias with respect to the external contact areas in a 
component position of the panel. 

Figure 7 illustrates a schematic cross section through a circuit carrier of a 
panel after applying a pre-crosslmked layer of plastic to the upper side of the 

30 circuit carrier. 

Figure 8 illustrates a symmetrical section through a semiconductor chip 
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with pointed-conical external contacts after alignment in a component position 
of the panel. 

Figure 9 illustrates a schematic cross section through a component 
position of a panel after penetration of the pre-crosslinked layer of plastic by the 
5 pointed-conical external contacts of the semiconductor chip and after contacting 
of the pointed-conical external contacts with a buried interconnect layer. 

Figure 10 illustrates a schematic cross section through a further pre 
crosslinked uppermost layer of plastic of a panel after positioning above a 
component position with a semiconductor chip, 
10 Figure 1 1 illustrates a schematic cross section through a panel after 

applying the further pre-crosslinked uppermost layer of plastic and curing the 
layers of plastic of the panel, with electrical connection of the pointed-conical 
external contacts of the semiconductor chip to the buried interconnect layer, 
Figure 12 illustrates a symmetrical section through an electronic 
15 component after separating the panel into individual electronic components. 

rwailpH Description 

Figure 1 illustrates a schematic cross section of an electronic component 
1 of a first embodiment of the invention. The reference numeral 2 designates a 
20 housing package, which is made up of three layers of plastic 3. Arranged 

between the layers of plastic 3 is at least one buried interconnect layer 4. This 
interconnect layer 4 lies on the upper side 27 of a circuit carrier 26, which 
carries the housing package. 

The circuit carrier 26 of this embodiment of the invention has a layer of 
plastic 3, on the upper side 27 of which the buried interconnect layer is arranged 
and which is electrically connected by means of contact vias 8 to external 
contact areas 14 arranged on the underside 28 of the circuit carrier 26. In this 
first embodiment of the invention, external contact balls 29 of the electronic 
component 1 are arranged on the external contact areas 17. 

The reference numeral 22 designates a pre-crosslinkable plastic of a layer 
of plastic 3 on the circuit carrier 26, which is penetrated by pointed-conical 
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external contacts 7 of a semiconductor chip 5, which with their cone tips 
establish electrical connections with respect to the buried interconnect layer 4. 
The semiconductor chip 5 is impressed with its outer side 6, which has the 
pointed-conical external contacts 7, in the layer of plastic 3 comprising pre- 
5 crosslinked plastic 22. The housing package 2 is terminated by an uppermost 
layer of plastic 15, which likewise comprises a pre-crosslinked plastic 22 and 
covers the rear side 30 of the semiconductor chip 5, so that the semiconductor 
chip 5 is a buried semiconductor chip 10. 

The housing package 2 comprising the three layers of plastic 3 with the 
0 one buried interconnect structure 4 can not only be produced extremely 

inexpensively but also be realized very compactly and consequently with an 
extremely small overall height, in particular whenever the semiconductor chip 5 
is a thinned semiconductor chip 1 1 , which has a thickness of between 30 and 
100 micrometers and in extreme cases can assume a thickness of below 30 
15 micrometers. This allows the total height of the component, essentially 

determined by the layer thicknesses of the three layers of plastic, between the 
underside 12 and the upper side 13 to lie between 100 and 500 micrometers. 

Figure 2 illustrates a schematic cross section of an electronic component 
1 of a further embodiment of the invention. Components with the same 
20 functions as in Figure 1 are designated by the same reference numerals and are 
not separately explained. 

The second embodiment of the invention represents a multichip module 
in schematic cross section, which in this embodiment and in this cross section 
has three semiconductor chips 31, 32 and 33, which are arranged in different 
25 positions in or on the housing package 2 of the multichip module 9. Arranged 
between three layers of plastic 3 in this embodiment of the invention are two 
buried interconnect layers 34 and 35. In this embodiment, the circuit earner 26 
is likewise produced from a pre-crosslinkable plastic 22, so that the 
semiconductor chip 31 can be impressed with its passive rear side 30 in the pre- 
30 crosslinked plastic 22 before complete crosslinking of the layers of plastic 3 is 
carried out. 
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The active upper side of the semiconductor chip 31 has pointed-conical 
external contacts 7, which penetrate as contact vias 8 through the middle layer of 
plastic 3 of the multichip module and are connected to the interconnect layer 35 
between the uppermost two layers of plastic. The semiconductor chip 32 is 
arranged as a buried semiconductor chip 10 in a way analogous to the first 
embodiment of the invention and contacts the lower interconnect layer 35 of the 
buried interconnect layers 4, its pointed-conical external contacts likew 1S e 
penetrating through the middle layer of plastic of the housing package 2. The 
"third semiconductor chip 33 in this multichip module 9 is arranged on the upper 
side 13 of the latter and penetrates with its pointed-conical external contacts 7 
through the uppermost layer of plastic 15 of the multichip module. 

The multichip module may be loaded both with further semiconductor 
chips 5 and with passive components 16 on its upper side 13, while its under.de 
12 has external contact areas 14, which may be equipped with external contact 
balls (not shown). The passive components 16 may be connected both with their 
electrodes by means of contact vias to the individual buried interconnect layers 
34 or 35 and directly to the external contact areas 8. Such an electronic 
component 1 according to the invention is distinguished by the fact that no 
bonding connections have to be provided and also the contact vias to be 
) provided in the individual layers of plastic 3 can be minimized, especially since 
the pointed-conical external contacts 7 of the semiconductor chips directly form 
contact vias 8 through the individual layers of plastic 3. 

Figures 3 to 5 illustrates exemplary embodiments of forms of the 
electronic components, as may be provided in particular in sensor technology, 
5 acoustics, optics or in filter technology, for example for high-frequency filters 
and for mobile radio technology. All three embodiments share the common 
feature that they realize a hollow housing package. Components of Figures 3 to 
5 which have the same functions as in the previous figures are designated by the 
same reference numerals and are not separately explained. 
30 Figure 3 illustrates a schematic cross section of an electronic component 

1 of a third embodiment of the invention, thereby realizing a first hollow 
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housing package 17, which has an exn-emeiy fiat cavity 36. The houstng 
package 2 of this cavity housing package 17 has essentially two layers of plastic. 
On the one hand a structured layer of piastic 37, whtch forms the frame 19 for 
the cavity housing package, the frame 19 being penetrated by pointed-comca, 
externa! contacts 7 of the semiconductor chip 5. The semiconductor chtp 5 a. 
the same time forms with its upper surfaces the upper side 13 of the electronic 
component 1. 

The depresston 25 in the structured layer of plastic 37 is covered by a 
Cosed layer of plastic in the form of a covenng 18, which has similar functions 
to the circuit carrier 26 in the previous exemplary embodiments, since the 
covering 18 at the same time carries a buned interconnect layer 4, which „ m 
connection with external contact areas 14 on the covering 18 by means of 

used for contact sensors, as are provided in notebooks, computers or cash 
i dispensers, espectally since an upper side of the semiconductor chip 5 a. the 
same time forms the upper side 13 of the sensor, while the shielding 18 of the 
cavity 36 has the underside 12 of this cavity housing package. 

Figure 4 illustrates a schematic cross section of an electronic component 
1 of afourth embodiment of the invention. This fourth embodiment of the 
invention differs from the third embodiment of the invention as shown m F.gure 
3 in that the semiconductor chip 5 is formed as a buried semiconductor chtp 10, 
ta that an upper layer of plastic 15 covers the semiconductor chip 3 and atthe 
same time protects it from contact. Such an eiectronic component with a flat 
cavity 36 may be used in particular for precision high-frequency filters, the filter 
structure being arranged on the active upper stde 6 of the semiconductor chtp 5 
andconnec.edbymeansofthepointed-conica.extemalcontacts7ofthe 

semiconductor chip 5 with contact vias 8 through the covering 18 of 
housing package 17 to externa, contact areas 14 on the underside 12of,he 
housing package 2. In this fourth embodiment of the invention, the houstng 
package comprises three layers of plastic 3 with a buried interconnect .ayer 4, 
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while the housing package 2 in the third embodiment of the invention only has 
two layers of plastic 3 with a buried interconnect layer 4 lying in between. 

Figure 5 illustrates a schematic cross section of an electronic component 
1 of a fifth embodiment of the invention. This fifth embodiment of the invention 
5 differs from the fourth embodiment in that the covering 18 has a central opening 
21 to the cavity 36. The central opening serves for the gas coupling of a gas 
sensor, for example, or may also serve for the sound coupling of a sound sensor, 
such as a microphone or micro headphones. 

Figures 6 to 12 illustrate schematic cross sections through components of 

10 a panel 24 after individual method steps for producing an electronic component 
1 according to the first embodiment of the invention. Components of Figures 6 
to 12 which perform the same functions as in the previous figures are designated 
by the same reference numerals. 

Figure 6 illustrates a schematic cross section through a circuit carrier 26 

15 of a panel 24 with an interconnect layer 4 on its upper side 27, with external 
contact areas 14 on its underside 28 and with contact vias 8 with respect to the 
external contacts 14 in a component position 23. Such a circuit carrier 26 may 
be reinforced with glass fibers or carbon fibers to increase the dimensional 
stability. The dotted lines 38 designate the limits of a component position 23 of 

20 the panel 24. The circuit carrier may already consist of crosslinked plastic and 
have on its upper side a structured copper layer as the interconnect layer 4. This 
interconnect layer 4 is connected by means of contact vias 8 of copper or copper 
alloy to external contact areas 14, which are provided on the underside 28 of the 
circuit carrier 26. 

25 Figure 7 illustrates a schematic cross section through a circuit carrier 26 

of a panel 24 after application of a pre-crosslinked layer of plastic 22 to the 
upper side 27 of the circuit carrier 26. Such a pre-crosslinked layer of plastic 22 
is relatively soft in relation to the already crosslinked and cured plastic of the 
circuit carrier 26 and can consequently be deformed without expending 

30 excessive forces. This deformability of a pre-crosslinked plastic is used in the 
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next step, which is shown by Figures 8 and 9, to reduce the production costs of 
electronic components. 

Figure 8 illustrates a schematic cross section through a semiconductor 
chip 5 or a thinned semiconductor chip 1 1 with pointed-conical external contacts 
5 7 after alignment of the semiconductor chip 5,11 above a component position 
23 of the panel 24. This semiconductor chip 5, 1 1 is arranged with its pointed- 
conical external contacts 7 above the layer of plastic 3 comprising pre- 
crosslinked plastic 22 and, after the positioning which is shown in Figure 8, will 
in Figure 9 penetrate with its pointed-conical external contacts through the layer 

10 of plastic 3. 

Figure 9 illustrates a schematic cross section through a component 
position 23 of a panel 24 after penetration of the pre-crosslinked layer of plastic 
22 by the pointed-conical external contacts of the semiconductor chip 5, 11 and 
after contacting of the pointed-conical external contacts 7 of the semiconductor 

15 chip 5, 1 1 with a buried interconnect layer 4. By applying the pre-crosslinkable 
layer of plastic 22 in Figure 7, the interconnect layer originally arranged on the 
upper side 27 of the circuit carrier 26 becomes a buried interconnect layer 4. In 
Figure 9, this buried interconnect layer 4 is contacted with the semiconductor 
chip 5 after penetration of the layer of plastic 3 with the aid of the pointed- 

20 conical external contacts 7 of the semiconductor chip 5. As this happens, the 
outer side 6 of the semiconductor chip 5, which carries the pointed-conical 
external contacts 7, becomes impressed in the pre-crosslinked layer of plastic 22. 

Figure 10 illustrates a schematic cross section through a further pre- 
crosslinked uppermost layer of plastic 15 of a panel 24 after positioning above a 

25 component position 23 with the semiconductor chip 5. As Figure 1 1 shows, the 
semiconductor chip 5 can be completely covered by this uppermost layer of 
plastic 15, which is positioned in Figure 10. 

Figure 1 1 illustrates a schematic cross section through a panel 24 after 
application of the further pre-crosslinked uppermost layer of plastic 15 and 

30 curing of the layers of plastic 15 and 22 of the panel 24 with electrical 

connection of the pointed-conical external contacts 7 of the semiconductor chip 
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5 to the buried interconnect layer 4. Figure 1 1 consequently shows the result of 
two method steps, that is on the one hand the application of the positioned 
uppermost layer of plastic 15 in the direction of the arrow A, as it is shown in 
Figure 10, onto the panel 24 and additionally the further step of curing and 
5 crosslinking the layers of plastic 15 and 22 with simultaneous electrical 

connection of the points of the pointed-conical external contacts 7 with respect 
to the buried interconnect layer 4, so that the pointed-conical external contacts 7 
virtually become contact vias 8 through the middle of the three layers of plastic 
3. 

10 With the panel completed in Figure 1 1, a number of electronic 

components are simultaneously produced in the component positions 23 of the 
panel. For this purpose, the panel may be configured in a standard PCB format 
of 18" x 24". For surface mounting of additional components on the panel, the 
panel may be separated into a number of individual mounting panels and, after 

15 surface mounting of additional components, singulating of the panel into 

individual multichip modules may take place by sawing, milling or by breaking. 

In the embodiment illustrated here, however, a single electronic 
component 1 with only a single electronic semiconductor chip 5, 11, without the 
upper side 13 being loaded with further components, is shown, as corresponds to 

20 the first embodiment of the invention. 

Figure 12 illustrates a schematic cross section through an electronic 
component 1 after separation of the panel 24 into individual electronic 
components 1. The schematic cross section as shown in Figure 12 consequently 
corresponds to the schematic cross section as already known from Figure 1. The 

25 external contact balls 29, which are shown here only after the individual 

separation of the electronic components 1, can also be applied to the external 
contact areas 14 of the panel during the production of the panel, before the panel 
is separated into individual electronic components 1 by sawing, milling or 
breaking. 
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